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INFORMATION HANDLING SYSTEM CAPABLE OF OPERATING WITH 
MULTIPLE TYPES OF EXPANSION CARDS IN A COMMON INDUSTRY 

STANDARD CONNECTOR 

Background 

[0001] The disclosures herein relate generally to information handling systems 
(IHS's) and more particularly to techniques for reducing the number of different 
types of connectors employed to support different devices in information handling 
systems. 

[0002] As the value and use of information continue to increase, individuals and 
businesses seek additional ways to process and store information. One option 
available to users is information handling systems. An information handling system 
(IHS) generally processes, compiles, stores, and/or communicates information or 
data for business, personal, or other purposes thereby allowing users to take 
advantage of the value of the information. Because technology and information 
handling needs and requirements vary between different users or applications, 
information handling systems may also vary regarding what information is handled, 
how the information is handled, how much information is processed, stored, or 
communicated, and how quickly and efficiently the information may be processed, 
stored, or communicated. The variations in information handling systems allow for 
information handling systems to be general or configured for a specific user or 
specific use such as financial transaction processing, airline reservations, enterprise 
data storage, or global communications. In addition, information handling systems 
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may include a variety of hardware and software components that may be configured 
to process, store, and communicate information and may include one or more 
computer systems, data storage systems, and networking systems. 

[0003] Many IHS's include a main board or motherboard in which several 
expansion connectors are situated on a common bus, for example the Peripheral 
Component Interconnect (PCI) bus and the more recent PCI Express (PCIE) bus. 
Each expansion connector is capable of receiving an expansion card to provide 
additional capability to the system. Expansion cards are also known as add-in-cards 
(AlCs). 

[0004] In additional to these standard PCI or PCIE bus connectors, a modern IHS 
is likely to include several other different and unique connectors especially as more 
and more functionally is integrated on motherboards. Contemporary IHS's often 
implement functions in software, for example audio processing, or custom hardware, 
for example LAN MAC. In both cases, the physical layer is generally in a separate 
semiconductor device due to semiconductor process and cost considerations. 
Frequently, these functions interface to unique physical interconnect layers. For 
example, the LAN function interfaces through a Media Independent Interface (MM) 
or Gigabit Media Independent Interface (GMII) physical layer and the audio function 
interfaces through an AC97 physical layer. Each of these interfaces is unique. The 
use of such multiple interfaces within the IHS is a significant factor in the current 
proliferation of multiple different unique connectors in the IHS. For example, AMR 
connectors are used to support "Audio Modem Riser" cards and CMR connectors 
are used to support "Communication Modem Riser" cards. Each of these 
connectors is different from the other and is also different from the PCI or PCIE 
connectors used for AlCs in IHSs. 

[0005] What is needed is a way to reduce the number of different unique 
connectors in an information handling system while still permitting increased 
functionality to be integrated in the information handling system. 
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Summary 

[0006] Accordingly, in one embodiment, a method of operating an information 
handling system is provided. The method includes providing an add-in-card (AIC) 
connector exhibiting a first bus standard. The AIC connector is capable of accepting 
both AlCs compatible with the first bus standard and AlCs not compatible with the 
first bus standard. The method also includes providing a direct path between the 
AIC connector and a first bus when an AIC exhibiting the first bus standard is 
plugged into the AIC connector. The method further includes providing a translation 
path between the AIC connector and the first bus when an AIC exhibiting a standard 
other than the first bus standard is plugged into the AIC connector. 

[0007] In another embodiment, an information handling system (IHS) is disclosed 
which includes a processor and a memory coupled to the processor by a host 
bridge. The IHS includes a first bus exhibiting a first bus standard, the first bus 
being coupled to the host bridge. The IHS also includes an add-in-card (AIC) 
connector compatible with the first bus standard, the AIC connector accepting both 
AlCs compatible with the first bus standard and AlCs not compatible with the first 
bus standard. The IHS further includes a direct path between the AIC connector 
and the first bus for use when an AIC exhibiting the first bus standard is plugged into 
the AIC connector. The IHS still further includes a translation path between the AIC 
connector and the first bus for use when an AIC exhibiting a standard other than the 
bus standard is plugged into the AIC connector. 
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Brief Description of the Drawings 

[0008] FIG. 1A is a block diagram of an add-in-card (AIC) including a PCIE device. 

[0009] FIG. 1 B is a block diagram of an AIC including a non-PCIE device 

[0010] FIG. 1C is a block diagram of another AIC including a non-PCIE device. 

[0011] FIG. 2 is a block diagram an information handling system employing the 
disclosed IHS. 

[0012] FIG. 3A - 3C are block diagrams of three non-PCIE type AlCs. 

[001 3] FIG. 4 is a block diagram of another embodiment of the disclosed IHS. 

[0014] FIG. 5 is a flow chart depicting the operation of the IHS of FIG. 4. 

[0015] FIG. 6A is a flow chart depicting the AIC type detection process carried out 
by the IHS. 

[0016] FIG. 6B is a flow chart depicting the process of configuring the IHS for 
supporting a non PCIE type AIC which calls for a programmable integrated function. 



Detailed Description 

[0017] One embodiment of the disclosed information handling system (IHS) 
features the ability to interface with a variety of physical devices through a 
standardized physical interface such as PCIE connectors for example. This reduces 
the need for multiple standard but different connectors in the IHS. The disclosed 
IHS will accept both PCIE and non-PCIE standard add-in-cards (AlCs) in respective 
PCIE connectors. However, it should be noted that the disclosed technology can be 
applied to other bus standards as well. 
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[0018] For purposes of this disclosure, an information handling system (IHS) may 
include any instrumentality or aggregate of instrumentalities operable to compute, 
classify, process, transmit, receive, retrieve, originate, switch, store, display, 
manifest, detect, record, reproduce, handle, or utilize any form of information, 
intelligence, or data for business, scientific, control, or other purposes. For example, 
an information handling system may be a personal computer, a network storage 
device, or any other suitable device and may vary in size, shape, performance, 
functionality, and price. The information handling system may include random 
access memory (RAM), one or more processing resources such as a central 
processing unit (CPU) or hardware or software control logic, ROM, and/or other 
types of nonvolatile memory. Additional components of the information handling 
system may include one or more disk drives, one or more network ports for 
communicating with external devices as well as various input and output (I/O) 
devices, such as a keyboard, a mouse, and a video display. The information 
handling system may also include one or more buses operable to transmit 
communications between the various hardware components. 

[0019] FIG. 1A is a block diagram of an add-in-card (AIC) 100 which includes a 
PCIE device 105 coupled to a PCIE connector 110. This is an example of one type 
of AIC which can be coupled to one of a group of like bus connectors in the IHS. 

[0020] FIG. 1B is a block diagram of an AIC 120 which includes a non-PCIE 
device 125. Non-PCIE device 125 includes a physical layer I which is coupled to a 
packet interface A. Packet interface A is coupled to a PCIE connector 130. This is 
an example of another type of AIC that can be coupled to one of a group of like bus 
connectors in the IHS. 

[0021] FIG. 1C is a block diagram of an AIC 140 which includes a non-PCIE 
device 145. Non-PCIE device 145 includes a physical layer M which is coupled to a 
packet interface B. Packet interface B is coupled to a PCIE connector 150. This is 
an example of another type of AIC that can be coupled to one of a group of like bus 
connectors in the IHS. 
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[0022] FIG. 2 is a block diagram of an information handling system (IHS) 200 
which accommodates multiple functions without an accompanying proliferation of 
different unique connectors for each function. Information handling system (IHS) 
200 includes a processor 205 such as an Intel Pentium series processor or one of 
many other processors currently available. A host bridge 210, colloquially referred 
to as a Northbridge, is coupled to processor 205 as shown. Host bridge 210 
includes core logic that connects processor 205 to other components of IHS 200. In 
one embodiment, host bridge 120 serves as a bridge between processor 200 and 
graphics/memory controller hardware. More specifically, host bridge 210 acts as a 
host controller that communicates with a graphics controller 215 which is coupled to 
a display 220. Host bridge 210 also acts as a controller for system memory 225 
which is coupled thereto. 

[0023] Host bridge 210 includes a PCIE output which is coupled to a PCIE link or 
bus 230. PCIE link 230 is coupled to I/O hub 240 which includes a plurality of like 
PCIE outputs 235 which are also designated as PCIE connectors PCIECONN1, 
PCIECONN2, ... PCIECONN-N wherein N is the maximum number of AlCs which 
the particular IHS 200 is to accommodate at one time in N respective connectors. 
These PCIE connectors are all designated as PCIE connectors 235 since they are 
substantially the same type of industry standard connector. Any one of PCIE 
connectors 235 can receive any one of AlCs 100, 120 and 140 of FIG.'s 1A - 1C 
therein whether the respective card includes a PCIE device or a non-PCIE device. 
For discussion purposes it assumed that a PCIE device AIC 100 is connected to 
PCIECONN1 and that non PCIE device AlCs 120 and 140 are connected to 
PCIECONN2 and PCIECONN-N. In this example, there are 3 PCIECONN 
connectors such that N = 3. The disclosed technology can accommodate a larger 
number of connectors and AlCs as well. 

[0024] I/O Hub 240 includes a bank of PCIE switches 245, namely the switches 
designated SWITCH1, SWITCH2, SWITCH-N coupled to PCIE link 230. The 
scenario wherein a PCIE AIC1 is connected to connector PCIECONN1 is now 
discussed. Connecting a PCIE AIC such as AIC1 to a connector 235, such as 
PCIECONN1 in this example, results in "straight through" or "direct through mode" of 
operation for which no translation path is needed. In this straight through operation 
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mode, PCIE link 230 is coupled to AIC1 via the switch SWITCH1 and multiplexer, 
MUX1. I/O hub 240 includes multiplexers MUX1, MUX2 ... MUX-N as shown for 
coupling respective AlCs to other components within I/O hub 240 as later described 
in more detail. I/O hub 240 also includes detect circuits DETECT1, DETECT2, ... 
DETECT-N for detecting the presence of AlCs in respective connectors 
PCIECONN1, PCIECONN2, ... PCIECONN-N. Each detect circuit not only detects 
if an AIC is present in its respective connector, but also identifies the type of AIC 
which is plugged into the connector. In other words, the detect circuits determine 
whether a PCIE AIC or a non-PCIE AIC is plugged into a particular connector 
PCIECONN1, PCIECONN2, ... PCIECONN-N. Detect circuits DETECT1, 
DETECT2, ... DETECT-N are all connected to a control circuit 250 the operation of 
which will be discussed in more detail later with reference to the flow chart of FIG. 5. 
Recapping so far, a card AIC1 has been placed in connector PCIECONN1. The 
presence of AIC1 is detected by detect circuit DETECT1 which reports the presence 
of AIC1 to control circuit 250. Control circuit 250 instructs multiplexer MUX1 to 
connect connector PCIECONN1 to switch SWITCH1 which connects to PCIE link 
230 via SWITCH 1 to MUX1 and PCIECONN1. A "straight through" or direct path is 
thus formed between PCIE link 230 and PCIE card IAC1 . 

[0025] It is noted that non-PCIE AlCs employ a different protocol than PCIE AlCs. 
A scenario is now discussed wherein a non-PCIE device add-in-card (AIC), is placed 
in one of PCIECONN connectors 235. In this example, AIC 120 of FIG. 1B is placed 
in connector PCIECONN2 of FIG. 2. AIC 120 includes a non-PCIE device 125 such 
as audio codec. Packet interface A of AIC 120 acts as a protocol translator for 
physical layer I of AIC 120. Returning to FIG. 2, I/O hub 240 includes a 
corresponding packet interface A' which also acts as a protocol translator when AIC 
120 is plugged in. In this example, wherein AIC 120 is an audio card, physical layer 
I is an audio physical layer. Packet interface A' is coupled to INTEGRATED 
FUNCTION A (251) in I/O hub 240 as shown. In this particular example, an audio 
function is integrated in I/O hub 240. I/O hub 240 may be implemented as a single 
integrated circuit or multiple integrated circuits depending on the particular 
application. In one embodiment, when a non-PCIE audio AIC 120 is plugged into 
PCIECONN2, the physical layer in AIC 120 augments or works together with 
INTEGRATED FUNCTION A in I/O hub 240. A translation path is thus provided for 
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non PCIE AIC 120 by packet interface A, connector PCIE-CONN2, packet interface 
A1 and INTEGRATED FUNCTION A. 

[0026] The internal operation of I/O hub 240 when a non-PCIE AIC is plugged in is 
now discussed in more detail. When AIC 120 is plugged into connector 
PCIECONN2, the detect circuit DETECT2 detects the presence of the non-PCIE 
AIC. Detect circuit DETECT2 informs control circuit 250 that the presence of non- 
PCIE card 120 is detected. Control circuit 250 causes multiplexer MUX2 to connect 
connector PCIECONN2 to packet interface A' and causes SWITCH2 to connect 
PCIE link 230 to INTEGRATED FUNCTION A. Control circuit 250 then informs 
INTEGRATED FUNCTION A that AIC 120 is plugged in. The actions described 
above occur before the IHS's basic input output system (BIOS) and operating 
system (OS) load. The BIOS and OS are typically stored in nonvolatile storage (not 
shown) in IHS 200. 

[0027] In this particular example INTEGRATED FUNCTION A is an audio function 
and INTEGRATED FUNCTION A sends audio information received from PCIE link 
230 across SWITCH2 to packet interface A' which acts as a protocol translator to 
packetize the audio information. The packetized audio information is sent via MUX2 
and connector PCIECONN2 to non PCIE AIC 120 for additional handling. 

[0028] In one embodiment, a physical layer 255, such as an audio physical layer, 
is situated on a motherboard 260 in IHS 200. Physical layer 255 is coupled to 
INTEGRATED FUNCTION A packet interface A' as shown. (You could take over or 
not take over - so just remove this sentence as we have done already - but just 
leave with the correction) AIC2 works in conjunction with INTEGRATED FUNCTION 
A to provide audio functionality. It is noted that PACKET INTERFACE A of AIC 120 
cooperates with PACKET INTERFACE A' to transfer audio information back and 
forth between PCIE link 230 and AIC 120. When PACKET INTERFACE A" acts as 
a packetizer, PACKET INTERFACE A of AIC 120 acts as a de-packetizer, and vice 
versa. Physical layer 255 is an AC'97 compatible codec in one embodiment of IHS 
200. 
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[0029] A scenario wherein a second non-PCIE device add-in-card (AIC) is placed 
in one of PCIECONN connectors 235 is now discussed. For this example, non- 
PCIE AIC 140 of FIG. 1C is plugged into connector PCIECONN-N of FIG. 2. The 
number of connectors 235 in this example is 3 and thus N = 3. When PCIE AIC 140 
is plugged into PCIECONN-N, detect circuit DETECT-N detects the presence of this 
AIC. Detect circuit DETECT-N informs control circuit 250 that the presence of non- 
PCIE card 140 has been detected. Control circuit 250 causes multiplexer MUX-N to 
connect connector PCIECONN-N to packet interface B' and causes SWITCH-N to 
connect PCIE link 230 to INTEGRATED FUNCTION B (252). In this particular 
example, integrated function B is a communication function such as a modem 
function. Physical layer M in AIC 140 is a modem physical layer which operates in 
conjunction with modem functionality provided by INTEGRATED FUNCTION B. It is 
noted that PACKET INTERFACE B of AIC 140 cooperates with PACKET 
INTERFACE B' to transfer modem information back and forth between PCIE link 
230 and AIC 140. When PACKET INTERFACE B' acts as a packetizer, PACKET 
INTERFACE B of AIC 140 acts as a de-packetizer, and vice versa. 

[0030] FIG. 3A is a representation of one type of non-PCIE AIC 300 that can be 
plugged into PCIE connectors 235 of IHS 200. Non PCIE AIC 300 includes a 
physical layer 305 coupled to block 310 which functions as a translator and packet 
interface. 

[0031] FIG. 3B is a representation of another type of non-PCIE AIC 320 that can 
be plugged into PCIE connectors 325 of IHS 200. AIC 320 includes 2 integrated 
circuits (ICs) dedicated to handling analog and digital processing, respectively. 
More specifically, AIC 320 includes an analog integrated circuit 325 and a digital 
integrated circuit 330. Analog integrated circuit 325 includes the physical layer 
associated with the function of the AIC, for example an audio processing physical 
layer. Analog physical layer 235 is coupled to a digital integrated circuit 330 which 
includes a packet interface. 

[0032] FIG. 3C is a representation of yet another type of non-PCIE AIC 340 which 
can be plugged into PCIE connectors 235 of IHS 200. AIC 340 is similar to AIC 320 
except in AIC 340 the digital and analog circuits are combined in a common 



9 



PATENT 

Docket No.: 16356.808 (DC-05061) 
Customer No.: 000027683 

integrated circuit 345. Integrated circuit 345 includes both a physical layer and a 
packet interface. 

[0033] It will be recalled that IHS 200 of FIG. 2 includes 2 fixed integrated 
functions, namely INTEGRATED FUNCTION A (251) and INTEGRATED 
FUNCTION B (252). FIG. 4 shows another embodiment of the IHS as IHS 400. 
IHS 400 is similar to IHS 200 of FIG. 2 with like numbers indicating like elements. 
However, instead of a second fixed integrated function (INTEGRATED FUNCTION 
B (252), IHS 400 includes a programmable or variable integrated function 402 
(INTEGRATED FUNCTION M) in addition to fixed integrated function 251. Thus, 
the particular embodiment shown in FIG. 4 supports 1 fixed integrated function and 
1 programmable integrated function. Other IHS embodiments are possible with 
more than one programmable integrated function block 402 and more than one fixed 
integrated function block 251. In the particular embodiment shown in FIG. 4, 
programmable integrated function block 402 is capable of implementing multiple 
integrated functions depending on the nature of the physical layer of the particular 
AIC plugged into connector PCICONN-N. 

[0034] The operation of programmable integrated function or block 402 is now 
discussed in more detail. In this example, it is assumed that programmable function 
block 402 is capable of implementing a wired MAC (media access control) function 
and a wireless MAC function, depending on the particular AIC plugged into 
PCIECONN-N. Programmable function block 402 includes wired MAC code therein 
which is capable of implementing a wired MAC function as well as wireless MAC 
code which is capable of implementing a wireless MAC function. If an AIC 405 (i.e. 
AIC-N) having a wired MAC physical layer is connected to connector PCIECONN-N, 
the presence of AIC 405 is detected by detect circuit DETECT-N. Detect circuit 
DETECT-N informs control circuit 205 that AIC 405 is plugged in. It is noted that 
each AIC has a unique device ID associated therewith to designate its functionality. 
For example, AIC 405 includes a device ID indicating that it has a wired MAC 
physical layer. This device ID is reported by control circuit 250 to programmable 
integrated function 402 which is then programmed to implement the appropriate 
wired MAC function. Programmable integrated function block 402 switches its 
program to implement the wired MAC function requested by the AIC plugged into 
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connector PCIECONN-N. In other words, upon detection of the wired MAC card 
type, programmable integration function block 402 branches to and executes the 
stored wired MAC code which defines that programmable interface. However, If 
instead of a wired MAC physical layer, an AIC 405 with a wireless MAC physical 
layer is plugged into connector PCCONN-N, the device ID of this AIC 405 is 
reported back to programmable integrated function 402. In response, 
programmable integrated function 402 switches or branches to the wireless MAC 
code or program which implements the wireless MAC function. In either case, 
programmable integrated function 402 implements the appropriate function 
indicated by the device ID of the particular AIC 405 and indicated by its physical 
layer. As part of this detection and control operation, switch SWITCH-N is coupled 
to PCIE link 230 thus connecting programmable integrated function 402 to host 
bridge 210. The device ID of AIC 405 is reported to processor 205 over this 
connection. Also as part of this detection and control operation, multiplexer MUX-N 
connects the AIC 405 (i.e. AIC-N) in connector PCIECONN-N to PACKET 
INTERFACE B' which is coupled to programmable integrated function 402. It is 
noted that AIC 405 includes a corresponding packet interface PACKET B, not 
shown. When PACKET INTERFACE B* acts as a packetizer, PACKET 
INTERFACE B of AIC 405 acts as a de-packetizer, and vice versa. From the above 
it will be appreciated that programmable integrated function block 402 is 
programmable in the sense that it can implement different integrated functions upon 
command or request from the AIC plugged into connector PCIECONN-N. Thus, 
function block 402 may also be referred to as a variable function block or a multiple 
function block. The programmed function of programmable integrated function 
block 402 switches to implement the particular function desired as indicated by the 
corresponding AIC. 

[0035] FIG. 5 is a flowchart depicting the operation of IHS 400. Operation 
commences as per block 500 when the power button of the system is pressed or 
reset. It will be recalled that IHS 400 includes one fixed integrated function 251 and 
one programmable integrated function 402. Each of these functions can 
accommodate one corresponding AIC. Thus, an error condition exists if there is 
more than one AIC installed which calls for a fixed integrated function. A test is 
conducted at decision block 505 to determine if more than one AIC calling for a fixed 
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integrated function has been detected. If so an error condition exists as per block 
510 and processing halts as per end block 515. In this particular embodiment, it is 
also an error if AlCs are installed which call for more than one programmable 
integrated function. This condition is detected in decision block 520 and if found an 
error is reported at error block 510. The process then ends at end block 515. 

[0036] It should be noted that embodiments are possible in which the system 
contains more than 1 fixed integrated function, for example J integrated functions, If 
so, decision block 505 would test for J integrated functions. It is also possible that 
the system contains more than 1 programmable function, for example K 
programmable functions. If so decision block 510 would test for K programmable 
functions. 

[0037] If no such errors are found, then processing continues to detect circuit 
decision blocks 530, 550 and 570 which operate in parallel. Each of these detect 
circuit decision blocks tests to see if an AIC is installed in a respective PCIE 
connector. More specifically, DETECT1 decision block 530 tests AIC1 installed in 
connector PCIECONN1 as follows. If a PCIE device type AIC1 is detected, then 
SWITCH1 and MUX1 are configured to connect AIC1 to PCIE link 230 as per block 
535. This is referred to as "straight through" or direct operation. However, if a non- 
PCIE device integrated function type AIC1 is detected then, MUX1 is configured to 
connect AIC1 with its packet interface A to packet interface A' as per block 540. 
Finally, if a non-PCIE device programmable function or multiple function AIC1 is 
detected, then MUX1 is configured to connect AIC1 to packet interface B' as per 
block 545. As discussed earlier, programmable function block 402 is capable of 
programmably implementing multiple functions. In this case programmable function 
block 402 will implement the particular function called for by the device ID 
associated with non PCIE device type AIC1 . A multiple function AIC is one that can 
call upon programmable integrated function block 402 to implement one of multiple 
selectable functions. 

[0038] The scenario wherein detect circuit DETECT2 detects an AIC in connector 
PCIECONN2 is now discussed with reference to DETECT2 decision block 550. 
More specifically, DETECT2 decision block 550 tests AIC2 installed in connector 
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PCIECONN2 as follows. If a PCIE device type AIC2 is detected, then SWITCH2 
and MUX2 are configured to connect AIC2 "straight through" to PCIE link 230 as per 
block 555. However, if a non-PCIE device integrated function type AIC2 is detected 
then, MUX2 is configured to connect AIC2 with its packet interface A to packet 
interface A' of AIC2 as per block 560. Finally, if a non-PCIE device programmable 
function or multiple function AIC2 is detected, then MUX2 is configured to connect 
AIC2 to packet interface B' as per block 545. Again, programmable function block 
402 is capable of programmably implementing multiple functions. In this case 
programmable function block 402 will implement the particular function called for by 
the device ID associated with non PCIE device type AIC2. 

[0039] And last, the scenario wherein detect circuit DETECT-N detects an AIC in 
connector PCIECONN-N is now discussed with reference to DETECT-N decision 
block 570. More specifically, DETECT-N decision block 570 tests AIC-N installed in 
connector PCIECONN-N as follows. If a PCIE device type AIC-N is detected, then 
SWITCH-N and MUX-N are configured to connect AIC-N "straight through" or 
directly to PCIE link 230 as per block 575. However, if a non-PCIE device 
integrated function type AIC-N is detected, then MUX-N is configured to connect 
AIC-N with its packet interface A to packet interface A' of AIC-N as per block 580. 
Finally, if a non-PCIE device programmable function or multiple function AIC-N is 
detected, then MUX-N is configured to connect AIC-N to packet interface B' as per 
block 545. In this case programmable function block 402 will exhibit the particular 
function called for by the device ID associated with non PCIE device type AIC-N. 
With the above activities complete, the detection and configuration process ends as 
per end block 590. It is noted that embodiments are possible wherein the detect 
blocks continue to test for placement of AlCs in the respective PCIE connectors 
during IHS operation. If a change is detected, the system is reset and the process 
shown in the flowchart of FIG. 5 is run again. 

[0040] FIG. 6A is a flow chart providing more detail regarding how the detect 
operation of detect circuits DETECT1, DETECT2, ... DETECT-N is implemented at 
the electrical level. For example purposes, detect circuit DETECT1 is described 
below. However, the same discussion applies as well to DETECT2, ...DETECT-N. 
In one implementation, non PCIE cards will generate high frequency pulses on 
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either a positive line (not shown) or the negative line (not shown) thereof to indicate 
whether such non PCIE card is the fixed integrated function type or the 
programmable integrated function type card, respectively. Of course other 
approaches can be employed to enable the detect circuits to distinguish the 
particular type of physical layer that is on a non-PCIE type AIC. Detect circuit 
DETECT1 monitors signals from from AIC1 to determine if AIC1 is 1) a native PCIE 
AIC for which "direct through" operation is employed; 2) a NON-PCIE card to be 
used with a fixed integrated function; or 3) a NON-PCIE card to be used with a 
programmable integrated function. 

[0041] Operation commences with a system reset as per block 600. Multiplexers 
MUX1, MUX2, ... MUX-N are then disabled as per block 602 The lines between 
AIC1 and I/O hub 240 are now in an idle state. Detect circuit DETECT1 monitors 
AIC1. If detect circuit DETECT1 finds a positive AIC signal at decision block 605, 
then the particular AIC1 is determined to be a non-PCIE type fixed integrated 
function AIC as per block 610. The card detect process is now complete for this 
particular AIC1 as per end block 612. If a positive AIC signal was not found at 
decision block 605, then additional testing is performed. Decision block 615 tests to 
determine if the AIC signal is negative and if so, the particular AIC1 is determined to 
be a non-PCIE type programmable integrated function AIC as per block 620. The 
detection process then ends at block 612. However, if the AIC signal is neither 
positive nor negative, then it is determined that the particular AIC1 is a native PCIE 
type AIC as per block 625 and the detect process ends at block 612. Similar testing 
is performed on AlCs in the other PCIE connectors if such cards are present. 

[0042] If an AIC, such as AIC2 for example, is determined to be a programmable 
type AIC then the system branches to stored code which is loaded into 
programmable integrated function 402 to causes function 402 to implement the 
desired function. In addition, an appropriate device ID is assigned to AIC2 in 
conjunction with programmable function 402 so that standard files and operating 
system (OS) mechanisms then see a correct ID as part of the enumeration process. 

[0043] To provide more detail, FIG. 6B is a flowchart depicting the operation of 
IHS 400 after it is reset at block 600 and a non-PCIE type programmable integrated 
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function AIC, for example AIC2, has been detected by a detect circuit as per block 
630. Once such detection occurs, control circuit 250 causes packet interface B' to 
be coupled through MUX-N to a corresponding packet interface B in AIC 140 of 
FIG. 1C as per block 635. This effectively connects the AIC to programmable 
integrated function M, namely programmable integrated function 402 as seen in 
FIG. 4. The physical layer identifier or device ID associated with AIC 140 physical 
layer M of FIG. 1C is then read as per block 640. Then in block 640 the PCI/PCIE 
device ID of programmable integrated function block is then set to the ID read in 
block 640. Programmable integrated function M (here indicated as 402) then 
assumes the particular function associated with that ID. For example, if the physical 
layer identifier associated with AIC 140 is a wireless MAC radio layer, then 
programmable integrated function block then switches to providing a wireless MAC 
integrated function. Standard BIOS and OS mechanisms then see the correct 
device IDs as part of the enumeration process that occurs as the system 
commences operation. 

[0044] An IHS is thus provided which is capable of accepting multiple types of 
expansion cards via common industry standard connectors for such cards. AlCs 
which are do not natively support the standard connector are connectable as well as 
those AlCs that natively support the common connector. While a PCIE standard 
connector implementation has been shown for example purposes, the teachings 
herein can be applied to other present and future bus connectors as well. 

[0045] The disclosed methodology allows multiple functions to connect to physical 
layers depending on what particular AIC is plugged into an industry standard PCIE 
connector or slot. A PCIE link is used to communicate a custom or standard PCIE 
protocol to an AIC compatible with the industry standard PCIE connector. The 
physical layer of an AIC is discovered and configuration of the various switches, 
MUXs and functions is completed prior to system boot. When a PCIE AIC using 
PCIE protocol is plugged into a PCIE connector the PCIE protocol as passed 
directly through to a PC link since the native PCIE protocol requires no translation. 
Translation services are provided to the non-PCIE protocols from non-PCIE AlCs 
that are plugged into the PCIE connectors. In this manner both PCIE and non-PCIE 
AlCs are accommodated in the same industry standard connector. 
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[0046] Although illustrative embodiments have been shown and described, a wide 
range of modification, change and substitution is contemplated in the foregoing 
disclosure and in some instances, some features of an embodiment may be 
employed without a corresponding use of other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in manner 
consistent with the scope of the embodiments disclosed herein. 
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